. Energies, IP, EA and optical gap data of the calibration set for water solvent models. Raw DFT energies are given in au, IP/EA values are given in V (relative to the absolute potential of the standard hydrogen electrode (4.44 V), optical gaps are given in eV. Figure S5 . IP and EA computed at B3LYP/DZP and IPEA-xTB level for different oligomer lengths for a subset of the calibration polymer test set computed using benzene (top) and water (bottom) solvation models. Results are superimposed over the linear regression information from the calibration procedure, where regression was performed on IP and EA separately. Figure S6 . Optical gaps computed using B3LYP and CAM-B3LYP vs. sTDA-xTB for different oligomer lengths for a subset of calibration polymer test set computed using water (top) and benzene (bottom) solvation models. Results are superimposed over the linear regression information from the calibration procedure. Table S7 . Energies, IP, EA and optical gap data of the subset of polymers with length 4 used to produce Figures S5 and S6 (water solvent models). Raw DFT energies are given in au, IP/EA values are given in V (relative to the absolute potential of the standard hydrogen electrode (4.44 V), optical gaps are given in eV. Table S9 . Energies, IP, EA and optical gap data of the subset of polymers with length 8 used to produce Figures S5 and S6 (water solvent models) . Raw DFT energies are given in au, IP/EA values are given in V (relative to the absolute potential of the standard hydrogen electrode (4.44 V), optical gaps are given in eV. Figure S15 IP (up triangles) and EA (down triangles) calculated for the co-polymer calibration set at PM6 and B3LYP/DZP level. In each case, properties are computed using a dielectric screening model for benzene (i.e. a low dielectric environment: left) and water (i.e. a high dielectric environment: right). Two types of linear regression fits are performed. i) On IP and EA data separately with best fit lines and 95% prediction bounds shown as dashed lines and blue regions, respectively. ii) On IP and EA data together with best fit lines and 95% prediction bounds shown as solid lines and light blue regions, respectively. PM6 potentials are derived from the ground state HOMO and LUMO eigenvalues (top) and vertical ΔSCF calculations using total energies (bottom). Figure S16 . IP (up triangles) and EA (down triangles) calculated for the co-polymer calibration set at PM7 and B3LYP/DZP level. In each case, properties are computed using a dielectric screening model for benzene (i.e. a low dielectric environment: left) and water (i.e. a high dielectric environment: right). Two types of linear regression fits are performed. i) On IP and EA data separately with best fit lines and 95% prediction bounds shown as dashed lines and blue regions, respectively. ii) On IP and EA data together with best fit lines and 95% prediction bounds shown as solid lines and light blue regions, respectively. PM7 potentials are derived from the ground state HOMO and LUMO eigenvalues (top) and vertical ΔSCF calculations using total energies (bottom).
Figure S17. IP (up triangles) and EA (down triangles) calculated for the co-polymer calibration set at ZINDO/S and B3LYP/DZP level. In each case, properties are computed using a dielectric screening model for benzene (i.e. a low dielectric environment: left) and water (i.e. a high dielectric environment: right). Two types of linear regression fits are performed. i) On IP and EA data separately with best fit lines and 95% prediction bounds shown as dashed lines and blue regions, respectively. ii) On IP and EA data together with best fit lines and 95% prediction bounds shown as solid lines and light blue regions, respectively. PM6 potentials are derived from the ground state HOMO and LUMO eigenvalues. 
